[Physiological and pathophysiological roles of TRPV4 channel in gastrointestinal tract].
Transient receptor potential vanilloid 4 (TRPV4) is a non-selective cation channel that responds to mechanical, thermal, and chemical stimuli in addition to various endogenous ligands, such as arachidonic acid metabolites. The present study aimed to elucidate the expression of TRPV4 in the gastrointestinal tract and the pathogenic roles of TRPV4 in dextran sulphate sodium (DSS)-induced colitis. TRPV4-immunoreactivity was detected in epithelial-like cells of the mouse tongue, esophagus, stomach, ileum, and colon; TRPV4 expression in the tongue was higher than other gastrointestinal tracts. TRPV4 colocalized with a type IV cell marker sonic hedgehog in circumvallate papillae. These findings suggest that TRPV4 contributes to sour taste sensing by regulating type III taste cell differentiation in mice. DSS-induced colitis was significantly attenuated in TRPV4-knockout (TRPV4KO) mice when compared to wild-type mice. DSS treatment upregulated TRPV4 expression in vascular endothelia of colonic mucosa and submucosa. DSS treatment increased vascular permeability, which was abolished in TRPV4KO mice. The activation of TRPV4 decreased VE-cadherin expression in mouse aortic endothelial cells exposed to TNF-α. These findings indicate that the upregulation of TRPV4 in vascular endothelial cells contributes to the progression of colonic inflammation via the activation of vascular permeability. Thus, TRPV4 is an attractive target for the treatment of inflammatory bowel diseases.